The identification of genes involved in the transformation of cells proceeded rapidly during the 1970s and 1980s from the analysis of oncogenic retroviruses and the identification of oncogenes using DNA transfection techniques. Although many important genes were isolated, it was unlkely that these methods alone would identify all transforming genes. This commentary briefly reviews recent studies, inchluding one published in this issue of the Britih Journal of Cancer from the laboratory of Dr CF Graham (Oxford, UK; see Bates et al., 1995) , which implicate components of the insulin-like growth factor (IGF) signal transduction pathway in the malignant transformation of cells.
Insulin-like growth factors (IGF-I and IGF-H) are involved in controlling normal growth and development and IGF-I in particula is involved in mediating the effects of growth hormone. (Daughaday, 1990; Macauley, 1994) . IGFs have also been implicated as mediators of the effects of steroids on the proliferation of hormone-responsive cancers, such as breast cancer (Westley and May, 1994 (Bruning et al., 1992) and plasma IGF-I (Peyrat et al.. 1993) in women presenting with breast cancer. Increased circulating levels of insulin and IGF-I may be linked to other recognised risk markers for breast cancer including early onset of menarche. relative tallness and upper body type of obesity. Earlier onset of pubertal hyperinsulinaemia may be involved in earlier onset of ovulatory cycles because IGFs increase the effect of FSH in stimulating ovarian steroid synthesis (Garzo and Dorrington. 1984) . Prospective studies (e.g. De Waard, 1975; London et al., 1989; Tretll. 1989) Although the evidence that components of the IGF signal transduction system can be involved in cell transformation is compelling. the mechanisms involved are not known. IGFs have been shown to inhibit the effect of myc on apoptosis (Harrington et al.. 1994) and Bates et al. (1995) suggest that the principle function of IGF-II is to increase cell survival thereby allowing somatic mutations to accumulate in other oncogenes. The studies of Prager et al. (1994) and Peterson et al. (1994) however are consistent with a more active role and suggest that the IGF growth factor signal transduction system itself could be responsible for increased proliferation and the malignant transformation of cells.
